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The population increase accompanied by agricultural and industrial growth threatens the balance of aquatic ecosystems, since water quality depends on natural conditions and land use and occupation in the watershed (SILVA et al., 2016) . The flow of domestic sewage is the most significant contamination pathway when it comes to urban water resources (MARQUES et al., 2012) , and it is responsible for the imbalance of the environment due to high concentrations of chemicals and pathogenic organisms dumped in the water, leading in to significant damages to human health (SCHMIDT, 2006) .
The Brazilian Resolution No. 357 of the National Environmental Council (CONAMA, 2005) is responsible for classifying water resources according to water use and also delimitate and define acceptable limits of different elements in water. The water courses of Água Boa stream and lakes of the parks Arnulpho Fioravante and Antenor Martins (Dourados -MS) are classified as Class 3, where water can only be destined for: human consumption after conventional or advanced treatment; irrigation of tree, cereal and forage crops; amateur fishing; and quench thirst of animals.
Among the elements measured in CONAMA (Resolution No. 357/2005) are the physico-chemical parameters (water temperature, turbidity, pH and dissolved oxygen concentration) (GEMMEL; SCHMIDT, 2013), microbiological contamination detection (CETESB, 2008; Rocha et al. 2015) and the mutagenic characteristics of water. These elements are essential for monitoring water quality in watersheds (DOURADO et al., 2016; FARNLEITNER et al., 2001) .
The Dourados city has a total area of 4.086,237 Km² and has a population of 212.870 inhabitants (IBGE, 2015) . It is located in the southern portion of the state of Mato Grosso do Sul, at an average altitude of 430 m, near to Serra de Maracaju (SANTANA, 2015) , surrounded by several important water resources for the local economy, which are responsible for the supply of fish farms and irrigation of crops. The aim of the study was to evaluate the water quality of the Água Boa stream and the lakes of the parks Arnulpho Fioravante and Antenor Martins, belonging to Dourados city, using physico-chemical parameters, microbiological analysis and mutagenicity tests to monitoring the interference from anthropic activities and water purification capacity.
Material and Methods

Sampling sites
The Água Boa stream receives anthropic influence in all its extension. It is born inside the Antenor Martins Park, crosses the south of the city, receives the mouth of the Paragem stream that has its source located inside the Arnulpho Fioravante Rocha et al.: Identificação de contaminação microbiológica e potencial mutagênico de águas superficiais do município de Dourados, MS Park, and finally passes through areas of planting until it falls into the Dourados river. Water samples were collected in eleven different points, being: three in the lake of the Antenor Martins Park, four in the lake of the Arnulpho Fioravante Park and four in the Água Boa stream. (Figure 1 ).
Water sampling
The water for the microbiological analysis was collected at the watercouse margins at a depth of 20 cm in bottles of 500 mL, previously sterilized. The samples were transported in a thermal box with ice, and the maximum time between the collection time of water and the beginning of the microbiological examination was 8 hours.
Fish Collection
Fishing nets, fishing rods, cast net fishing and sieves were used for fish collection (with prior authorization from the Environmental Police of the Environment Institute (IMAN) of the city of Dourados / MS). From each site nine specimens of Astyanax lacustris were collected and transported to the General Biology Laboratory of the Faculty of Biological and Environmental Sciences, in gallons of 20 liters with water from the places that they were collected. The anesthesia procedures of the animals and the blood collection were approved by the animal Ethics Animal Research Committee of UFGD, by Protocol no. 005/2013.
Physico-Chemical Parameters
The parameters temperature, pH, dissolved oxygen, oxygen saturation, conductivity and TDS (Total Dissolved Solids) were measured using the HI 8733 portable meter for conductivity and HI 9146-10 Portable Oximeter. The results were exposed in averages of the points of each collection site and respective standard deviation.
Coliform Analysis
The Most Probable Number (MPN) technique was used for coliform analysis. Serial dilution of water samples and triplicate with 3 tubes of Lauryl Tryptose Broth (MERCK) were performed. Subsequently, the Brilliant Green Bile Broth (BGBB) (HIMEDIA) was used to confirm the total coliforms and the EC Broth (ISOFAR) was used for confirmation of thermotolerant coliforms. The number of total coliforms was determined by the Most Probable Number (NMP) table (SILVA et al., 2010; APHA, 2005) .
Research of Salmonella spp.
For the research of Salmonella spp. the water sample was prepared with pre-enrichment in Buffered Peptonated Water (HIMEDIA) and selective enrichment in Selenite Cystine (SC) Broth (ISOFAR) and Rappaport Vassiliadis (RV) Enrichment Broth (ISOFAR). For the isolation of the microorganism the Xylose-Lysine-Deoxycholate (XLD) Agar (ISOFAR) (SILVA et al., 2010; APHA, 2005) was used. The colonies with transparent halo and central black spot were selected by the biochemical methods TSI (Triple Sugar Iron Agar), MIO (Motility, Indol and Ornithine) and Urea.
Mutagenicity test
The fishes were anesthetized with Benzocaine 1% (soluble), then they were sacrificed and later it was collected blood from the caudal fin, which was used to perform blood smear to count the muclonucleus of red cells. From each fish was prepared one microscope slide, that was fixed in ethanol 96% and stained with Instant-Prov (Newprov, Pinhais, Brazil), following methodology proposed by the manufacturer.
The micronucleus count was performed following the methodology proposed by Heddle (1983) and Schmid (1975) . For evaluation of mutagenicity, 2000 cells of each fish were counted twice at magnification of 400X under optic microscope (Bioval). Only erythrocytes with intact cell membrane and cytoplasmic membrane were considered for analysis.
Statistical Analysis
The data related to the muclonucleus characteristic were submitted to preliminary exploratory analysis to eliminate discrepant data (outliers). The muclonucleus variable was submitted to Shapiro-Wilk test to verify the normality of the residues, and to Bartlett test to verify the homogeneity among the variances. After the preliminary tests, the analysis performed it was considered the generalized linear model with nested point effect in placeThe averages were compared by the Tukey test at 5% probability (P <0.5). Statistical analysis were performed using the R software version 2.15.0 (2012).
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Physico-chemical Parameters
The physico-chemical parameters (Table 1) allowed to associate the influence of anthropic contaminants (urban, effluent disposal and leaching of agrochemical products) with water quality. 
Antenor Martins Park 24,0 ± 0,8 7,4 ± 0,4 6,8 ± 1,2 82,6 ± 15,9 245,7 ± 38,9 135,3 ± 23,1
Arnulpho Fioravante Park 24,2 ± 1,9 7,1 ± 0,2 6,4 ± 1,8 79,6 ± 20,4 353,5 ± 36,6 179,3 ± 17,0
Água Boa Stream 21,9 ± 3,7 7,4 ± 0,3 4,1 ± 0,8 47,6 ± 9,5 233,0 ± 24,0 148,5 ± 57,3
The measured values for water temperature and pH were in accordance with the allowed standards by Conama (Resolution No. 357/2005) . Santos et al. (2016) reported that DO is the main parameter evaluated for water quality when it comes to studies that involve analysis of water pollution, since its application allows to evaluate the impact of pollutants on water bodies and ensure that the places that have reduced concentrations of DO (< 5 mg L -1 ) are considered polluted. The Água Boa stream can be considered polluted, because the average value for collection site (4.1 mg L -1 ) and the standard deviation obtained (0.8), both the highest (4.7 mg L -1 ) and the lowest (3.5 mg L -1 ) value measured for DO were lower than the values established for non-impacted environments (> 5 mg L -1 ). The Arnulpho Fioravante Park presented higher mean values for both EC (353.5 uS cm -2 ) and STD (179.3 mg L-1 ) and this fact can be justified by the fact that the park is located within the urban perimeter of Dourados city and receive urban effluents, by rainwater or domestic sewage. Santi et al. (2012) presented similar results to this study (EC of 150 -350 uS cm -2 ), and reported that the electrical conductivity is directly related to the contamination that the environment receives, since areas that have strong influences of anthropic activities present high values for electrical conductivity, which characterizes the water as of low quality.
According to the Environmental Sanitation Technology Company-CETESB (2009), aquatic environments with STD levels higher than 50 mg L -1 already indicate water contamination by domestic sewage, soil fertilizers, agricultural inputs and industrial effluents. When the levels of SDT are higher than 100 mg L -1 there's an indication of impacted environments. Based on the values found for STD, it can be inferred that all collection sites studied are impacted.
Coliform Analysis
According to CONAMA (2000) , the coliform standards allowed for water quality of water resources is 1000 coliforms/100 mL of sample. Comparing the results of this study with the legislation, it was possible to observe that the points P3 (1,100 NMP/100 mL) and P4 (1,500 NMP/100 mL) of the lake of the Arnulpho Fioravante Park presented values above that one allowed ( In the literature, there is reports indicating the influence of urban antropic activities on the microbiological quality of watersheds in Brazil (ROCHA et al., 2015 , MULLER et al., 2016 .
T -Temperature, pH -Potential of Hydrogen, DO -Dissolved Oxygen, SO 2 -Oxygen Saturation, EC -Electrical Conductivity e TDS -Total dissolved solids
The symbol (-) represents absence of collection in this point. Table 2 -Results of the analysis of total coliforms expressed in the most probable number (MPN) of microorganisms per 100 mL of sample at different collection sites. Dourados, MS It was also possible to observe the interference, since the collection site that presented the highest contamination by coliforms (Lake of Arnulpho Fioravante Park) is located within the urban perimeter and receives direct interference from the discharge of urban sewage and inadequate disposal of household waste.
Research of Salmonella spp.
For Sant 'ana et al. (2009) , the risk of outbreaks of diseases transmitted by water is high, due to the possibility of bacterial contamination, especially when the water resource evaluated presents direct interference by urban population. Salmonella spp. was found in P2 and P4 of the Arnunpho Fioravante Park and in P2 and P3 of the Antenor Martins Park.
Salmonella spp. is a pathogenic microorganism of animal or human enteric origin directly related to waterborne diseases (typhoid and paratyphoid fever, bacillary dysentery, cholera and gastroenteritis). It is basically transmitted by fecal and oral pathaway, i.e. excreted in the stool of infected individuals and ingested by direct contact with contaminated food or water (BATISTA et al., 2016) . The isolation of Salmonella spp. in the water of the studied parks becomes concernig because these are located within the urban perimeter of Dourados and the population regularly visit them, which allows the direct contact with the water in a way that facilitates the contamination of the population. Absence of Salmonella spp. in the Água Boa stream may be related to the phenomenon of water purification.
Mutagenicity test
The presence of contaminants (organic or inorganic) in the water from urban effluents evaluated on the studied sites may be related to the genetic alteration found in the specimens of Astyanax lacustris.
Considering the points and collection sites analized, the Água Boa stream was significant (P <0.001) in relations to the MNC means when compared to the other sites, in the analysis analysis of Degree of Freedom (DOF). The micronucleus mean and standard deviation for Antenor Martins Lake (1.96 ± 0.10), Arnulpho Fioravante Lake (4.31 ± 0.13) and Água Boa stream (6.2 ± 0.17) were shown in Figure 2 . Comparing the difference among the muclonucleus means from all collection sites by the Tukey test at the 5% probability level (P <0.5), the Água Boa stream presented muclonucleus indexes that significantly differed from all others collection sites (Figure 2 ). The lake of the Arnulpho Fioravante Park presented significant higher indices for the amount of micronucleus when compared to the lake of the Antenor Martins Park.
In the literature there are researches reporting that the cellular damages may be directly related to other factors, such as contamination of the environment by pesticides, air pollutants and organic and inorganic materials, mainly from rainwater runoff (BOLLMANN, MARQUES, 2006; MACEDA et al., 2015) . The highest micronucleus mean in the Água Boa stream can be explained by the transport of the pollutants contained in the water from the lakes of the parks to the stream. In addition, there is direct interference of household sewage that passes through the southern outskirts of the Dourados city and also leached agrochemicals of the extensive areas of crops (sugarcane, soybean and corn) near to the stream (ROCHA et al, 2015) . Ciência e Natura v. 40, e38, 2018 
Conclusion
The physical-chemical evaluation identified contamination in all collection sites. Regarding the microbiological parameters, greater contamination was observed in the Arnulpho Fioravante and Antenor Martins Parks. Although Salmonella spp. was identified in both parks, its absence in the Água Boa stream can be explained by the water purification capacity. The stream Água Boa receives water from the parks which may imply an increase in contamination. As a consequence of this fact it was identified higher number of alterations in the erythrocytes of the fish, when compared to the results of the parks. Measures for the conservation and preservation of the aquatic ecosystem, improvements in the supervision of current municipal legislation, and educational environmental actions for the local population are necessary for the preservation of these environments.
